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6                                            ABSTRACT
AIM AND OBJECTIVES:
             To evaluate the effectiveness of surgical Apgar score in
predicting patient’s outcome in the form of complications
including mortality within 30 days of surgery and also compare
the predictability of the score in elective and emergency
surgeries   for outcome
METHODS
100 patients undergoing general surgical procedures in
Govt. Stanley hospital from april 2014 to September were
included in the study. Surgical  apgar score was calculated for
each patient and analysis done.
RESULTS:
           Patients in the category of 3 to 4 scores had more
complications and higher death rate. In elective surgeries, scores
less 7 had higher rates of complications and 30 day mortality in
7comparison to scores of more than 7. Male and female were
equally affected. Death was occurred in the score ranging from 2
to 3. Complications were common in elective surgeries.
CONCLUSION:
         Surgical Apgar Score has proved to be an important tool  in
detection of the complications early and is a simple and useful
method of predicting the morbidity and mortality of patients
undergoing general surgical procedures.
KEY WORDS:
SURGICAL APGAR SCORE, MORBIDITY.30 DAY
MORTALITY
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INTRODUCTION
History:
First scoring systems were developed for trauma patients.
Specific	anatomical	methods:
- Abbreviated injury score 1969
- Burns score 1971
- Injury severity score 1974
Specific	physiological	methods:
- Trauma index 1971
- Glasgow coma scale 1974
- Trauma score 1981
- Sepsis score 1983
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Specific severity score:
Measuring severity by treatment – TISS (Therapeutic
Intervention Scoring System) 1974
Measuring severity of organ dysfunction based on type &
amount of treatment received
Measuring severity by patient characteristics &physiological
measurements - SAPS, APACHE, MPM.
1953 – Virginia Apgar
1974 – Glasgow Coma Scale
Quantifying relationship between disease severity and outcome
1980s – Acute physiology and chronic health evaluation
(APACHE) & simplified acute physiological score (SAPS)
APACHE & SAPS – physiologically based classification
systems
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General severity scores:
        • Aim at stratifying patients based on their severity
        • 1985 – 1993: general outcome prediction models
        • 1991 – APACHE III
        • 1993 – SAPS II
        • 2005 – SAPS III
        • 2006 – APACHE IV
During process of evolution of models, main prognostic
determinants of outcome changed.
15
Recent developments - New Models:
SAPS III admission model – chronic health &circumstances of
ICU admission now responsible for prognostic power of model.
APACHE IV Model – Jack Zimmerman
MPM III Model
ICNARC Model
                Severity scoring systems in the intensive care unit
have been developed in response to an increased emphasis on the
evaluation and monitoring of health care services. According to
Gregoire, there are four major purposes of severity-of-illness
scoring systems.
First, scoring systems are used in clinical trials for matching.
Second, scoring systems are used to quantify severity of illness
for administrative decisions such as resource allocation.
Third, scoring systems assess ICU performance and compare the
quality of care.
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Fourth, scoring systems are used to assess the prognosis of
individual patients.
The most frequently used generic severity indices in ICUs
according to the literature are Acute Physiology and Chronic
Health Evaluation (APACHE) II, the Simplified Acute
Physiology Score (SAPS), the Mortality Probability Model
(MPM), the Multiple Organ Dysfunction Score (MODS), and
Therapeutic Intervention Scoring System (TISS). Four of these
five are physiology-based; only TISS is service intensity based.
One of the most well-received generic severity measures
based upon clinical data is the APACHE series, which calculates
the probability of death independent of diagnosis.
The APACHE score is calculated based on acute
physiologic parameters and other clinical information. APACHE
is actually less disease specific than other severity measurements
in that it predicts the probability of dying independent of the
disease.
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There are already three versions of this measure:
APACHE I, II, and III. The latter two versions are more
disease specific than the first version. Numerous studies have
been done in the past to explore APACHE's construct validity.
Kruse et al compared the predictions of physicians and
critical care nurses with the APACHE II scores for 366 patients
admitted to an ICU; they found no significant differences
between the accuracy of clinical judgments and APACHE II
scores.
In a study done by Wong , the outcome predicted by the
APACHE II score and the observed outcome had good
correlation, and after controlling for severity of illness by using
APACHE II scores, the hospital death rate was comparable
between Canadian and US patients. Similar results have also
been found in various disease-specific studies such as with acute
myocardial infarction.
18
However, APACHE II has been criticized because it lacks
validity in certain types of patients, such as burn and coronary
artery bypass graft (CABG) patients. A recent study conducted
in the UK to compare the performance of five severity-of-illness
scoring systems used commonly in ICU patients also concluded
that APACHE II is the most appropriate model for comparisons
of mortality in different ICUs because of its superior calibration.
SAPS II was developed by logistic regression analysis of
data from a joint European-North American study in the 1990s.
The SAPS II score is made up of 17 variables: age, type of
admission (planned surgical, unplanned surgical or medical), 12
physiological variables and three variables related to underlying
disease; the aggregate scores of the 17 variables are converted
into the probability of mortality for each patient.
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The MPM II was developed from data from 139 ICUs in
12 countries in the 1990s. A major difference from APACHE II
and SAPS II is that, while APACHE II and SAPS II are
performed 24 hours after admission to the ICU, the MPM system
contains models that can be performed both on admission
(MPM0) and at 24 hours (MPM24).
MODS originated because of multiple organ dysfunction
Syndrome, which exits because intensive care prolongs survival.
A systematic review of the literature by Marshall et al
showed that the respiratory, renal, hepatic, cardiovascular,
gastrointestinal, hematological, and neurological systems were
the most commonly evaluated systems in published papers; they
identified acceptable representative variables for six of the seven
systems (the gastrointestinal system was not included. The six
variables are the PaO2/FiO2, serum creatinine, serum bilirubin,
pressure-adjusted heart rate, platelet count and Glasgow coma
scale (GCS).
20
TISS was first introduced in 1974 and was developed as a
proxy measure of the severity of illness for a patient by
quantifying the type and amount of nursing care provided.
TISS operates under the premise that regardless of the
diagnosis, therapeutic support results from the severity of the
illness. Data collection general guidelines are as follows: data
should be collected at the same time each day, preferably by the
same observer.
TISS item should be checked if it was performed at any time
during the previous 24 hours; and when several related
interventions are applied within the same time period only one
set of points is awarded for the maximum intervention
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Hospitals and health care providers strive to reduce
incidence of major complications in patients undergoing surgery.
Risk management in surgical practice mainly involve the
prediction of complications. The quality of surgery and cost
reduction in surgery is dependent mainly in identifying the high
risk patients prone to develope complication. Marked
variability in postoperative outcomes is usually found due to
differences in patient’s preoperative risks factors.
            An ideal model to detect complications in surgical
patients should be simple and readily applicable when operated.
A proper definition of   complication and a low detection
threshold, is needed for an accurate measurement of occurrence
of complications which plays an ideal part in developing a
predictive model.
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With the evolution of better monitoring techniques and
well equipped laboratories, newer general and specialized
surgical scoring systems have emerged as follows:
General: SAPS II, APACHE, MODS (multiple organ
dysfunction score), TRIOS (Three days Recalibrated ICU
Outcome Score)
Specialised/surgical:
POSSUM -Physiological and Operative Severity score for the
enUmeration of Mortality and Morbidity,
MPM for cancer patients,
Glasgow coma score for neurosurgical patients,
NSQIP, etc
          However, these scores are difficult to calculate in the bed
side. Entering number of datas which include patient
characteristics and lab data, that are not uniformly collected
making them more vulnerable for errors, thus losing
23
reproducibility among various multidisciplinary teams involved
in patients care.
Prevailing methods of surgical quality assessment,
such as to the treatment given.
For example, in surgeries for small bowel obstruction,
higher class wound and ASA class are  also  predictive  of
morbidity. Operative factors like simple small bowel resection in
comparison to adhesiolysis alone have more incidences of
morbidity and complications.
24
In the operating theatre, surgeons have relied principally on
“gut-feeling”, instead of their objective assessments, of the
operative course for postoperative prognostication. Such
prognostication models have rated the patients in broader
categories and provide considerable clinical guide towards
patients care.
hypertension, hypotension, hypothermia, bradycardia,
25
tachycardia, and blood loss have been independently linked with
adverse perioperative outcomes. Some risk prediction methods
have integrated these intraoperative variables for early prediction
of postoperative morbidity and mortality. Nevertheless a clear
consensus on this most essential aspect of perioperative
management of a surgical patient has not been reached.
method of rating, a ten-point Surgical Apgar Score was
determined by Atul Gawande et al. To derive the score, more
26
beyond doubt as a strongly predictive model for categorizing the
         As this scoring system requires data that can be collected
the simplest available scoring system for assessing the risk.
          Like the obstetrical Apgar score, it cannot by itself assess
27
To assess perioperative risk, predictive tools are needed.
For that the ASA classification, POSSUM, APACHE, and SAPS
are developed. But all  of these scoring systems have some limit
restrictions.
included the patient’s age, nature of the surgical procedure,
techniques of the anaesthesia, competency or training level of
28
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          One of the weakness of the score is the exclusion of these
potentially predictive preoperative risk factors. However, as
previously mentioned, simplicity is an important aspect of the
Surgical Apgar Score.
Validity of predictive scores:
Discrimination describes the accuracy of a given prediction.
Ex : when a scoring instrument predicts a mortality of 90
percent, discrimination is perfect if the observed mortality
is 90 percent.
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Calibration describes how the instrument performs over a wide
range of predicted mortalities.
Ex: predictive instrument would be highly calibrated if it were
accurate at mortalities of 90 percent, 50  percent, and 20
percent.
The three major ICU predictive scoring systems (APACHE,
SAPS, MPM) all have excellent discrimination and calibration.
Limitations of severity scores:
Limited value of severity scores in a individual patient: these
scores allows comparison of ICU populations.
Disease subsets: Predictive mortality not accurate for some
diagnosis.
Need for updates: effects of new technology, practice patterns, or
standards of care. Otherwise, lose calibration over time.
31
IMPORTANCE OF SCORING SYSTEMS:
Scoring systems serve many functions to support clinical
decision making at the level of the individual patient right
through to global healthcare policy and guideline development.
 Using scoring systems to assess critical care performance
through the calculation of mortality ratios is a vital part of
quality improvement.
Using statistical models to estimate the probability of death
requires recalibration due to changes in patient populations and
changes in critical care practice (improvements in technology,
new therapies and improved standards of care).Scoring systems
provide a common language to describe patients with complex
medical conditions.
32
    REVIEW OF LITERATURE
33
    3. Post operative scores calculated from the patients
      intraoperative variables and the responses to these
      variations.
   One of the prominent works was done on this by  P.Markus,
J. Martell et al who  conducted  a prospective study of
34
Postoperative morbidity and mortality associated with 3
major categories of risk factors.
1) Patient co-morbidity,
2) The surgical procedure and
3) Risks related to anaesthesia management.
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Earlier studies identified the extremes of ages as a risk
factor for perioperative adverse effects. Infants (0-1years) and
older persons (65>yrs) experience higher rates of postoperative
mortality than persons of 2-64years.ASA is a well established
surrogate measure of patient co-morbidity.
Higher ASA scores are associated increased risk of both
48hr and 30day postoperative mortality. Nearly 35% of ASA
grade V patients die within 48hrs and nearly 50% of those
patients die within 30days postoperatively. Both 48hrs and
30day postoperative mortality rates are higher after emergency
procedure or after operations resulting in postoperative ICU
admissions. An emergency procedure imparts approximately 8
times increased risk if death within 48hrs and 3 times increased
risk of death within 3o days postoperatively.
Various characteristics and the risk factors of the patient,
availability of resources at the hospital and surgeons experience
determine the outcome of a surgery including postoperative
complications and death.
36
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Overview Of Risk Scoring Systems And Models:-
38
Pre-operative scores:
American Society of Anaesthesiologists score:
The current ASA risk classification system was developed
in 1941 by Meyer Saklad at the request of the ASA. This
classification was the first attempt to quantify the risk associated
with anaesthesia and surgery. Neither the type of anaesthesia nor
the location of the procedure or operation was considered in the
development or as components of this risk classification.
The system attempts to give a subjective and relative risk
based only on the patient's preoperative medical history (i.e., no
consideration of diagnostic studies). ASA physical status (ASA-
PS) 2 patients are at higher risk than ASA-PS 1 patients, but
only if undergoing the same operation. Most importantly, there is
no attempt to quantify the risk, which hampers the ability to use
this risk assessment tool for communicating meaningful
expectations to patients and other caregivers.
39
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The counter argument is that procedure selection is an
important component of surgical practice; there is no place for
performing major surgery when a lesser procedure is more likely
to keep a patient alive.
SRS fulfil the following criteria- it should be accurate,
should be used easily and quickly at the bed side, variables
undergoing operation, have minimal observer bias, should be
calculated easily from the collected data. The ASA have minimal
subjective error, simplicity, used universally.
42
Calculation of surgical risk score:
CEPOD
Elective - routine booked non-urgent cases 1
Scheduled - booked admission 2
Urgent - cases requiring treatment within
24 -48hrs of admission
3
Emergency - cases requiring immediate
treatment
4
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The surgical risk score use easily, also easily to formulate
44
(Knaus et al., 1985) was the first illness severity model widely
used by ICUs and measuring 34 physiologic variables and a
chronic health evaluation. The score correlated well with
mortality, but it was difficult to administer and complex to score
.APACHE  II was developed as a simplification of the first
version and uses only 12 physiologic variables, patient age, and
chronic health evaluation.
A 1-point increase in score equates to an increase of about
1% in mortality, but it cannot be transformed to a specific risk
for death because the scoring system does not take into account
the admission diagnosis. APACHE III was developed in 1991
and now includes weighting for ICU readmission, patient
location, and hospital length of stay before ICU admission. The
45
score also consists of points for 17 physiological abnormalities,
age, and chronic health evaluation. This system is complex,
more difficult to administer, and proprietary.
46
The Acute Physiology and Chronic Health Evaluation II
score may be a useful tool for stratifying patients with perforated
peptic ulcer into various risk groups, and a high score has been
associated with an increased likelihood of leak after laparoscopic
repair. Patients in shock, with delayed presentation, or with a
high II APACHE score are better served by expeditious open
closure of the ulcer.
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APACHE IV was gradually developed, using day 1 data
for 209 ICU admissions and using the same variables as
APACHE III. New variables added were: Mechanical
ventilation, thrombolysis, impact of sedation on GCS, re-scaled
GCS and PaO 2 /FiO 2 (arterial oxygen tension and fractional
concentration of inspired oxygen) ratio.
MULTIORGAN DYSFUNCTION SCORE:
48
aggregate score quantitates severity in any one organ and the
overall severity of organ dysfunction. The aggregate score then
can be interpreted as the likelihood of predicted mortality based
on the observed mortality in those study patients used to
construct the original scoring system.
There exists no rationale to favour one scoring system over
another. The scoring systems do not tell the clinician when
specific organ dysfunction is reversible or irreversible.
Practically, a simple count of organs affected and the duration of
the dysfunction will stratify mortality within broad ranges
between 60% and 98% depending on age, with dysfunction in
three or more organs for at least a week.
Multiorgan Dysfunction Score (MODS) is similar to
APACHE -II; this organ-injury based scoring system has been
used to predict disease severity. When applied to acute
pancreatitis, a score higher than 2 predicts early mortality.
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Simplified Acute Physiological Score (SAPS):-
prognostic scoring system in critically ill patients.
The upgraded version of SAPS I is SAPS II, described by
Le Gall et al, 1993. The SAPS II score was calculated on the
same  day  of  admission,  the  SAPS  II  score  is  consist   of  17
physiology variables, age, type of admission (elective or
emergency  surgery, or medical), and chronic diseases: AIDS,
metastatic cancer, and hematologic malignancy. Points assigned
for each variable vary from 0-3 (for temperature) up to 0-26 for
Glasgow coma score.
For sedated patients, Glasgow coma score before sedation
is used.  During the first 24hrs, the worst value is the 12
physiological variables in the ICU is taken into account.
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 simple and rapid. The SAPSII system can discriminate well
between the patients who will survive and those who will die.
SAPS 3 were revised scoring systems of SAPS 2 for
several reasons. First it was poor predictive power in different
population.  Second, SAPS II score was calculated from the data
in 1990s, during that time there was significant changes in
disease prevalence, diagnostic and therapeutic approaches.
51
 SAPS III is a reliable prognostic model to be used in
clinical practice, but it should be customized before routine
application in local settings.
52
                          New simplified Acute Physiological Score
53
Variables and Definitions for SAPS II
Data are collected during the first 24 hours after ICU admission
54
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Post-Operative Score:
 al,1991.The POSSUM and its modification have been applied to
general surgery, orthopaedics, thoracic, vascular ,colorectal
surgeries . He explained the genesis of this score and he also
opined the usage of POSSUM score to identify at risk patients,
to provide better surgical to the patients. Initially POSSUM was
intended for standardizing the data of the patient’s for direct
comparisons of outcome of the patients. Originally this score had
48 physiological factors with 14 operative and post operative
factors for each patient. Later these were decreased to 18 factors
(12 physiological and 6 operative factors).
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   Physiological parameters
    Age
    Cardiac status
    Respiratory status
    ECG
    Blood pressure
    Heart rate
    Hb level
    WBC
    Urea conc.
    Serum Sodium
    Serum Potassium
    Glasgow coma scale
58
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               The Portsmouth modification of Physiological and
         The physiological variables are derived by clinical
symptoms and signs, results of biochemical and haematological
investigations, and electrocardiographic changes. Highest score
being given to the most deranged values.  The minimum score is
12, and maximum score is 88. The P -POSSUM physiology
score based on these preoperative factors were predictive of
outcome for individual operations, but not for groups of surgical
patients as a whole. P- POSSUM scores derived from the
60
physiological variables is a measure of pre-operative severity of
illness. P- POSSUM has the advantage of including operative
severity variables, which made it better in predicting mortality
The outcome of surgical intervention, is not only
dependent  on the ability of the operating the surgeon but also
61
It should be of use in all types of hospitals and should
provide educational information. P- POSSUM system falls in
between ASA scoring system commonly used by the anaesthetist
and the APACHE system which is very elaborate. The P-
POSSUM audit system was designed to be easy and rapid to use
and to have wide application across the general surgical
spectrum both in the elective and emergency surgery.
MOR TALITY PREDICTION MODEL (MPM):
62
The most recently developed scoring system, MPM II, is
less physiologically based than APACHE or SAPS. Each
variable is entered as present or absent (“1” or “0”), except age,
which is entered in years. The scoring system was designed to
estimate mortality risk at 24 and 48 hours after ICU admission,
so it gives a revised risk based on the patient's response to
resuscitation and early treatment.
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MPM II Scoring System—Variables to Measure at
Admission (Scored As 1 for Yes, 0 for No)
64
The Mortality Probability Model III (MPMIII):
Coma (Glasgow 3 – 5)
65
Medical/ unscheduled surgical admission
Zero factors (except age) from above
Full code
Age * Coma/ deep stupor
Age * Systolic Blood Pressure ? 90
Age * Cirrhosis
66
Age * Metastatic neoplasm
Age * Cardiac dysrrhythmia
Age * Intracranial mass effect
Age * CPR prior to ICU admission
Estimation of Physiologic Ability and Surgical Stress (E-
PASS) scoring system:
E-PASS was reported by Haga et al. This system consist of
a preoperative risk score (PRS), a surgical stress score (SSS),
and a Comprehensive risk score (CRS) that is calculated by
adding both   the PRS and SSS. E-PASS is used to assess
complication after elective surgery, and also predicts
postoperative complications.  The E-PASS scoring system is
also used for predicting and recognizing the risk of postoperative
complications and for obtaining a better therapeutic outcome.
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E-PASS contains 9 factors-
1. Age
2. Severity of cardiac disease
3. Severity of pulmonary disease,
4. Diabetes mellitus,
5. PS,
6. ASA physiological status classification,
7. Blood loss/body weight (g/kg),
8. Duration of surgery in min.
9. Extent of the skin incision
The preoperative risk score(PRS) is used to judge
preoperative risk, it is calculated using age, severe heart disease
present or absent, severe pulmonary disease present or absent,
68
diabetes mellitus, ASA classification and performance status
index described by Japanese Society for Cancer Therapy.
The surgical stress score (SSS) is used to judge surgical
risk, and calculated using body mass index, duration of surgery,
blood loss. Recently the E-PASS has been used for assessing the
complications of surgery and also for decision making.
SURGICAL APGAR SCORE:-
It was not earlier than 1953, that a 10-point scoring system
for evaluation of the condition of newborns was formulated by
Virginia Apgar. A simple, effective grading system for
predicting the performance of a newborn for the first 28 days.
The simplicity of the Apgar score in obstetric practice led to its
worldwide uptake as an assessment tool.
Apgar score is a quick and simple method to assess the
health of the newborn after birth. It was devised by
anaesthesiologist to detect the effect of anaesthesia used in
obstetrics on the newborn. It depends upon the following five
important criteria of the newborn such as:
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1. Appearance/colour of the baby
2. Pulse /heart rate of the baby
3. Grimace /reflex of the baby
4. Activity /muscle tone of the baby
5. Respiratory effort of the baby
Each of the above 5 criteria are given scores 0,1,2
depending upon the condition of the newborn at one minute,5
minute,15 minute after birth. The scores are added   up to the
sum of 10 points.
70
Variables Scores
0 1 2
Appearance Blue, pale Body pink,
extremities blue
Completely
pink
Pulse Absent <100 >100
Reflex
irritability
No
response
Grimace  Cry
Activity Flaccid Flexion of the
extremities
Active body
movements
Respiratory
effort
Absent Slow, irregular Good, crying
? Total score 10
? Severe depression 0-3
? Mild depression 4-6
? No depression 7-10
71
The most important is the five minute score. If the 5
minutes score is below three, the child is suffering from long
term neurological complications. Low Apgar score indicate non-
asphyxiated infants due to trauma or maternal analgesia. The
status of oxygenation of the foetus at or immediately after birth
is determined by Apgar score.
           If the 1 minute score is low, medical intervention is
necessary, but the 5 minutes score determine the long term
outcome. A total of score of 10 is rare as most of the infants have
a short period of cyanosis immediately after birth, which may be
attributed to the local condition such as high altitude, poor
oxygenation, etc.,
Apgar score helps in comparing the results and
standardising the method of treatment. Thus Apgar score has
become a most important and inevitable tooling measure in
paediatrics.
72
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A	comparison	of	SAS	and	Apgar	score:	
Sl.No SAS Apgar score
1. 10 point scoring system
used in surgical patients
10 point scoring system used
in assessing the newborn
2. Calculated during
intraoperative period
Calculated immediately after
the birth of the baby
3. Depends on
a)blood loss
b)lowest heart rate
c) lowest MAP
Depends on
a) appearance
 b) heart rate
c)muscle tone
d)respiratory effort
 e) reflex activity
4. Used to assess patient at
high risk of developing
post operative
complications
Used to assess the babies at
high risk of developing
neurological complications
5. High risk:       0-4
Medium risk: 5-7
Low risk:       8-10
Severe depression: 0-3
Mild depression:    4-6
No depression:       7-10
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The Surgical Apgar Score (SAS) was developed by
Gawande et al in 2007 by modifying and adjusting the National
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 be used to discriminate which patients are likely to have a post-
operative morbidity or mortality. The study showed that the
incidence of major complications was 58.6% and 3.6% with the
scores of <4 and >8 respectively. In multivariable logistic
regression, it was found that lowest heart rate, log EBL, and
lowest mean arterial pressure (MAP) were each independent
predictors of outcomes.
The scoring system was also further validated by Scott E.
Regenbogen, Jesse M. Ehrenfeld, et al who systematically
sampled of 4119 general and vascular Surgery patients at
Massachusetts General Hospital. Out of 4119,about 1441
patients had scores-9 to 10 ,in that 72 patients developed major
complications within 30days,and 2 patients died.128 patients had
scores ? 4,72 developed complications and 25 patients died.
The SAS is calculated, at the end of the surgery from the
EBL, lowest MAP and lowest P.R. recorded during the surgery.
The surgical Apgar is a useful parameter for predicting
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postoperative outcome of patients. The score may have use in
Improving surgical mortality and morbidity is only
speculative at this time. However the score provides an objective
adjunct to facilitate discussions of the surgeon, anaesthesiologist
and the intensive care physician in determining the need for
heightened postoperative care strategies that additional
diagnostic testing (arterial blood gases, serum lactate or
hematocrit determinations), further resuscitation, one-on-one
nursing, or more invasive monitoring is indicated.
The original model of Gawande et al was kept simple so
that a human could compute the score. Although the simplicity
of the original model is reasonable and in fact, a major point of
the score, the broad adoption of automatic peri-operative
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information systems could facilitate a more complex and
improved model.
The Surgical Apgar Score could be incorporated into
electronic documentation packages for real time calculation
either during or at the end of surgery, providing an automated
warning to clinicians. The additional complexity would be
acceptable because the score would then be computed in real
time using the computer.
The Surgical Apgar Score developed by Gawande et al is a
simple, reproducible, accurate, objective scoring system
available to all patients, in all settings. It serves a useful
objective metric to supplement the subjective assessment of
postoperative outcome of patients.
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The score is being validated for other types of surgery,
including total hip and knee replacement, radical cystectomy,
and colon and rectal resection .A poster presented at the
American Academy of Orthopaedic Surgeons meeting in
February 2009 reported the Surgical Apgar Score is “strongly
predictive” of major postoperative complications after total joint
replacements. Data on colon and rectal resections presented at
the American Society of Colon and Rectal Surgeons meeting in
May 2009 shows the score also predicts which patients are likely
to develop a late complication after they leave the hospital.
The Surgical Apgar score can be used as an outcome
measure for quality improvement and safety efforts, Dr
Regenbogen notes. For example, a surgical division chair might
choose to review every elective operation with a score of less
than 5 to try to understand what is going on with those
operations. Or the chair might look at patients with scores of 8 or
more who go to the ICU to see if that was an appropriate use of
resources. The score does not allow for comparison among
institutions, the authors note. To evaluate its broader
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applicability, Surgical Apgar Scores were collected for all
patients enrolled in the World Health Organization study of the
Surgical Safety Checklist in 8 countries. Use of the checklist was
shown to be linked to lower patient deaths and complication
rates. A report on the study’s results for the Surgical Apgar
Score is being reviewed for publication.
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AIMS AND OBJECTIVES
1. To evaluate the effectiveness of surgical Apgar score in
predicting patient’s outcome in the form of complications
including mortality within 30 days of surgery.
2. To compare the predictability of the score in elective and
emergency surgeries   for outcome
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MATERIALS AND METHODS
Study design : prospective observational study
Study setting : General surgery ward
Study period :  April 2014 – September 2014
Inclusion criteria :
Patients aged more than 18yrs undergoing elective or emergency
surgical procedures under general, epidural, or spinal
anaesthesia.
Exclusion criteria :
Surgeries under local anaesthesia, not requiring intensive
monitoring and regular follow up.
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METHODOLOGY
           A detailed history with co-morbidities of the patients to
be recorded, then patients would be subjected to all the relevant
investigations and proposed surgery after getting informed
consent. Variables like lowest heart rate and lowest mean arterial
pressure would be collected from the anaesthesiologist’s records
(electronic/manual) and estimated blood loss is calculated using
the formulae
Blood loss = [(EBV x (Hi-Hf)) / ((Hcti+Hctf)/2] +(500×Tu)
Estimated blood volume (EBV) is assumed to be 70cm3/kg
Hi and Hf represent pre and post operative haemoglobin
Hcti and Hctf  represent per and post operative hematocrit
Tu is the sum of autologous whole blood, packed RBC, FFP,
platelet transfused
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Using the above parameters, surgical Apgar score is
calculated and the Cumulative scores are separated into 5
categories as 0-2, 3-4,5-6,7-8,9-10.
Surgical Apgar score = Sum of the points for each category in
the course of a procedure.
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 Mean arterial pressure is used to calculate the blood
pressure score. When the systolic and diastolic blood pressures
are recorded without mean arterial pressure, the lowest mean
arterial pressure must be calculated by selecting the lowest
diastolic pressure and using the formula: mean arterial pressure
= diastolic pressure + (systolic pressure–diastolic pressure)/3.
-In cases in which asystole or complete heart block
 occurs the score for heart rate should be zero.
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With an estimate of the probability of the morbidity and
mortality status derived from the Apgar score, patients are
followed up for occurrence of any major complications or death
till 30 days postoperatively.
Various determinants such as age, sex, co-morbid
conditions, presenting disease(s), procedure executed, the
surgical apgar score, the post operative morbidity including
complications till 30days and the 30 day mortality are tabulated
and analyzed.
Both elective and emergency surgical procedures were
allocated into categories for simplicity as follows:
88
Minor and Intermediate
1. Simple alimentary-
a. Diagnostic laparoscopy,
b. Lap cholecystectomy,
c. Lap. appendectomy,
d. Resection and anastomosis of small bowel,
e. Closure of perforation,
f. Perineal procedures-haemorrhoidectomy, repair of
prolapsed rectum,  perianal abscess.
2. Breast surgeries
a. Simple mastectomy,
b. Modified radical mastectomy with axillary dissection
3. Total Thyroidectomy with or without neck dissection.
4. Groin or umbilical hernia repair
a. anatomical repair
b. mesh hernioplasty,
c. laparoscopic hernia repair like
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i. Total Extraperitoneal repair (TEP),
ii. Transabdominal Preperitoneal repair (TAPP).
MAJOR AND EXTENSIVE:
1. Complex alimentary surgeries
a. Hemicolectomy, total colectomy, colostomy
b. Partial and total Gastrectomy,
c. Abdomino Perineal Resection (APR).
2. Hepatobiliary and pancreas surgery like
a. Open cholecystectomy,
b. Open CBD exploration,
c. Whipple’procedure
d. Splenectomy
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3. Ventral or Incisional hernia repair(MESH)
With an estimate of the probability of the morbidity and
mortality status derived from the apgar score; patients are
followed up for any major complications or any death till 30
days postoperatively. Regular follow ups of all the patients in the
study are performed in the OPD and especially the group with
low apgar score. Some of the patients are followed up by
telephonic interview.
The following events are considered major complications:
1. Acute renal shutdown,
2. Bleeding that required a transfusion of 4 U or more of Red
Blood Cells within   72 hours after surgery,
3. Cardiac arrest requiring cardiopulmonary resuscitation,
4. Coma of 24 hours or longer,
5. Anastomotic leak
6.Deep venous thrombosis,
7.Myocardial infarction,
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           8. Unplanned intubation,
           9. Ventilator use for 48 hours or more,
           10. Pneumonia,
           11. Pulmonary embolism
           12. Wound dehiscence
           13. Wound infection,
           14.  Deep infection
           15. Septicaemia
           16. Wound haemorrhage
            17. Deep haemorrhage
            18. Urinary infection
            19. Post op complications of Clavien class III and greater
(those that require   surgical, endoscopic, or radiologic
intervention or intensive care admission or are life-threatening)
20. Death
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Clavein classification of grading the post op events based on the
severity of complications:
Grade                                      Definition
Grade I Any deviation from the normal postoperative course
without the need for pharmacological treatment or
surgical, endoscopic, and radiological interventions.
Allowedtherapeuticregimensare:drugsasantiemetics,ant
ipyretics,diuretics, electrolytes, physiotherapy
Grade II Requiring pharmacological treatment with drugs other
than such allowed for grade I complications.
Blood transfusions and TPN are also included
GradeIII
Grade IIa
Grade IIb
Requiring surgical, endoscopic, and radiological
interventions
Interventions not under general anaesthesia
Interventions under general anaesthesia
Grade IV
GradeIVa
Life threatening complication requiring ICU
management
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GradeIVb Single organ dysfunction
Multiorgan dysfunction
Grade V Death of a patient
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STATISTICAL ANALYSIS:
? All analyses were performed using the SPSS software
version 16.
? Categorical predictors are analysed using X2 test.
? Using logistic regression the relationship between major
complication or death and the   surgical apgar score
examined.
? Significance <5% level of significance
? Derivations from continuous measurements are presented
on mean +/-SD, and from categorical measurements are
presented in number.
? Using chi-square test and the Cochran-Armitage trend test
the relationship between the score and the incidence of
both outcomes in elective and emergency surgical groups
evaluated.
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SEX WISE DISTRIBUTION OF CASES:-
Male accounted for   43%    of the patients in the study.
          Sex wise distribution of 100 patients
Sex Number of
patients
Percentage
     Male          43 43%
     Female          57 57 %
     Total         100
43
57
PIE CHART
SEX DISTRIBUTION
MALE
FEMALE
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AGE GROUP WISE DISTRIBUTION OF CASES:-
AGE GROUP WISE DISTRIBUTION OF
CASES
Age group Number of
patients
Percentage
<40 years              37       37%
40-50
years
             21       21%
50-60
years
             19       19%
>60 years             23       23%
Total            100
37
21
19
23
AGE DISTRIBUTION
<40 YRS
40-50YRS
50-60YRS
>60YRS
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 DISTRIBUTION OF SURGICAL APGAR SCORE VS
AGE YEAR GROUP:-
    SAS
AGE IN YEARS
<40 yrs 40-50
yrs
50-60 yrs >60 yrs
0-2 0 0 1 0
3-4 6 6 5 2
5-6 12 9 4 17
7-8 16 6 8 4
9-10 3 0 1 0
0 0
1
0
6 6
5
2
12
9
4
17
16
6
8
4
3
0
1
0
0
2
4
6
8
10
12
14
16
18
< 40yrs 40-50yrs 50-60yrs >60yrs
0--2 3--4 5--6 7--8 9--10
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TOTAL   NO. OF ELECTIVE AND EMERGENCY
SURGERIES:-
TYPE OF
SURGERIES
NO.OF
PATIENTS PERCENTAGE
ELECTIVE 67 67%
EMERGENCY 33 33%
GRAND
TOTAL
100
0
10
20
30
40
50
60
70
ELECTIVE EMERGENCY
67
33
NO.OF
PATIENTS
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SURGICAL APGAR SCORE WITH MAJOR
COMPLICATIONS AND 30 DAY MORTALITY:
SAS NO.OF
PATIENTS
MORBIDITY MORTALITY
0-2       1(1%)        0(0%)       1(100%)
3-4     20(20%)      15(75%)       3(15%)
5-6     42(42%)     18(43%)           -
7-8    33 (33%)        4(12%)           -
9-10     4(4%)      1(25%)          -
   100      38(38%)          4(4%)
16
18
4
11
3
0
0
0
0
2
4
6
8
10
12
14
16
18
20
0--2 3--4 5--6 7--8 9--10
DEATH
COMPLICATIONS
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DISTRIBUTION OF CASES: MODE OF SURGERY Vs
SEX
SEX
COMPLICATIONS
TOTALELECTIVE EMERGENCY
MALE         9         11     20
FEMALE       15           7     22
     42
0
5
10
15
20
25
MALE FEMALE
EMERGENCY
ELECTIVE
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RELATIONSHIP BETWEEN GENDER,
COMPLICATIONSAND P VALUE:
SEX COMPLICATIONS TOTAL X2 P
VALUEPRESENT ABSENT
MALE 21 (48.8%) 22 43
FEMALE 21 (36.8%) 36 57
TOTAL 42 58 100 1.45 0.5
        43 male patients were noted in that 21(48.8%) patients
developed complications. 21(36.8%) female patients were
developed out of 57 patients
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RELATIONSHIP BETWEEN MODE OF SURGERY,
COMPLICATIONS AND P VALUE:
MODE OF
SURGERY
COMPLICATIO
NS
TOT
AL
X2 P
VALUE
PRESE
NT
ABSEN
T
ELECTIVE 23
(34%)
44
(65.7%)
67
(67%)
EMERGENCY 19
(57.5%)
14
(42.4%)
33
(33%)
TOTAL 42
(42%)
58
(58%)
100 3.34 0.50
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DISTRIBUTION OF MODE OF SURGERY AND
COMPLICATIONS:
TYPE OF
SURGERY
NO. OF
CASES
COMPLIC
ATIONS
MORTALI
TY
MINOR AND
INTERMEDIA
TE
68(68%) 27(39.7%) 3(4.4%)
MAJOR 32(32%) 11(34%) 1(3%)
68% of cases were minor and intermediate surgeries.
Minor surgeries have a complication rate of 41% and mortality
rate of 4.4%.
32% of case were major surgeries, has a
complication rate of 34% and mortality rate of 3%.
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ASSOCIATION BETWEEN SAS AND OUTCOME
SAS COMPLICATIONS DEATH TOTAL
PRESENT ABSENT
      0-2            -           -        1          1
      3-4      14(70%)           3        3        20
      5-6      19(45%)          23        -        42
      7-8        4(12%)          29        -        33
      9-10        1(25%)            3        -          4
   TOTAL       42          58        4      100
Complications rate was higher in the category 3-4 14(70%),
lower in the category 7-8 4(12%)
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COMPLICATIONS AND MORTALITY IN MINOR AND
INTERMEDIATE CASES (68)
Type of
surgery
No. Of
cases
Complications Death
Breast surgery 9 4 -
Thyroid
surgery
9 2 -
Inguinal,
paraumbilical
and umbilical
hernia
17 5 -
Simple
alimentary-
laparoscopy,
perianal
surgeries
33 16 3
Total 68 27 3
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COMPLICATIONS AND MORTALITY IN MAJOR
CASES (32)
Type  Of
Surgery
No. Of Cases Complications Death
Hemicolectomy,
Total Colectomy
8 1 -
Ventral/
Incisional Hernia
10 3 -
Pancreatic
Surgery
1 - 1
Splenectomy 1 1 -
Open
cholecystectomy,
CBD exploration
10 4 -
Abdomino
perineal
resection
2 2 -
Total 32 11 1
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COMPLICATION AND MORBIDITY IN ELECTIVE
SURGERY VS SURGICAL APGAR SCORE:
ELECTIVE	SURGERY-NO.	OF	CASES	(67)	
Surgical
Apgar
Score
No.	Of	Cases	 No.	Of	Complications/	Mortality	
Percentage	
					0-2	 									-	 														-	 										-						3-4	 									7	 														6/1	 					86%/14%							5-6	 							29	 												14	 					48%/0%											7-8	 							27	 														2	 					7%/0%					9-10	 									4	 														1	 					25%/0%				Total	 						67	 											23/1	 										
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COMPLICATION AND MORBIDITY IN EMERGECY
SURGERY VS SURGICAL APGAR SCORE:
EMERGECY SURGERY-NO. OF CASES – 33
Surgical
ApgarScore
No. Of
Cases
No. Of
Complications/
Mortality
Percentage
0-2         1         0/1    0/100%
3-4       13          8/2    62%/15%
5-6       13          5/0    38%/0
8-9         6          2/0    33%/0
9-10         -             -          -
Total       33          15          3
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DISTRIBUTION OF POST-OPERATIVE
COMPLICATIONS:
Complications Elective(67) Emergency(33)    Frequency
Wound haemorrhage         4             -           4
Deep haemorrhage         1             -           1
Superficial wound
infection
        6             3           9
Deep infection         1             2           3
Leak of anastomosis         1             2           3
Renal dysfunction         -             1           1
Respiratory infection         4             -           4
Wound dehiscence         1             3           4
Bile leak         1             -           1
Myocardial infarction         1             -           1
Urinary tract infection         1             1           2
Pneumonia         1             -           1
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Enterocutaneous fistula         -             2           2
Transfusion of >4 units
of blood
        -             2           2
Death
        1              3           4
No complication
      44            14
                    Total         42
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DEFINITIONS OF MAJOR COMPLICATIONS
(COPELAND ET AL)
Wound haemorrhage:
Local hematoma requiring evacuation
Deep haemorrhage:
Post-operative bleeding requiring re-exploration
Chest infection:
Production of purulent sputum with or without Chest
radiographic changes or pyrexia
Wound infection:
Wound cellulitis or discharge of purulent exudates
Deep infection:
Presence of intra-abdominal collection confirmed
Clinically or by Imaging
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Urinary tract infection:
Presence of positive urine cultures
Septicaemia:
Presence of positive blood cultures with clinical signs and
symptoms
Wound dehiscence:
Superficial or deep wound breakdown
Deep venous thrombosis and pulmonary embolus:
Confirmed by Doppler study
Cardiac failure:
Symptoms or signs of left ventricular or congestive cardiac
failure
Impaired renal function:
Increase in blood urea of more than above pre-operative
levels.
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Hypotension:
A fall of systolic blood pressure to less than 90 mmHg for
more   than 2 hours
Respiratory failure:
Respiratory difficulty requiring emergency ventilation and
blood gas analysis findings.
Anastomotic leakage:
Discharge of bowel content via a drain, wound or abnormal
orifice
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DISCUSSION
The purpose of this study was to establish the applicability
of the SAS in post-operative risk stratification for patients
undergoing surgery in Govt. Stanley Hospital. The SAS was
developed as a simple and objective tool that could identify
patients at higher than average risk of postoperative
complication.
A simple surgical score based on estimated blood loss,
HR, and lowest MAP during an operation provides a meaningful
estimate of patient’s condition and rate of major complications
and death after surgery.
All 100 cases admitted in the department of general
surgery were evaluated. All the patients were assessed and
managed according to standard guidelines for the respective
disease.
43% of the surgical patients in my study were male
patients. Most of the studies on the apgar score by Gawande et al
and Scott et al show a female preponderance of cases of 56% to
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65% in different cohort of study. In my study also there was
slightly female preponderance of about 57%.
About 37% of the patients were in the age group of less
than 40 years. 21% of the patients were in the age group of 40-
50 years.19% of the patients were in the age group of 50-60
years. Remaining 23% of the patients were above 60 years.
Majority of the complications were noted in the age group
above 45 years. A study by Gawande et al showed significantly
high rates of major complications of 17% with a mean age of
60.2 years.
The mean age was 45.13 years with skewed gender
distribution, females accounting for 57% of patients. This is
comparable to the study by Mwangi et al that had a male
preponderance of 67% with a mean age of 34.8 years and also
had a male preponderance of 75% with mean age of 35.18 years
studied by Michael Dullo. In the study by Regenbogen et al
(2009), the mean age was 64.2 years. Gawande et al (2007) had a
patient population with a mean age of 63.6 years.
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In my study 67% of surgeries were elective in nature.33%
of surgeries were emergencies. In Capewell et al study showed
about 45 -56% surgeries were emergency operation.
Majority of the surgeries about 68(68%) were minor or
intermediate cases and major surgeries were performed in
32(32%). About 27(39.7%) of minor surgeries had major
complications and 3(4.4%) had death, where as 11(34%) of
major surgeries had major complications and death was about
1(3%).
In my study male patients were about 43 in number, in that
21 patients, around 48.8%, developed complications including
death and 22 patients not developed complications.
                About 21 patients of female developed complications
including death out of 58 patients, remaining 36 patients not
developed complications.
Based on the gender and complications, p value was
calculated using Chi-square test, it was about 0.5.
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In elective surgery totally 67 cases (67%) were operated in
that 23(34%) patients developed complications and 44 patients
(65.7%) not developed complications. About 33 patients (33%)
were operated in emergency surgery, in that 19 patients (57.5%)
were developed complications including death and 14(42.4%)
patients not developed complications. Based on the mode of
surgery and complications, p value was calculated, it was about
0.50.
In the 68 patients of minor and intermediate cases, breast
surgery was done for 9 patients, in that 4(44.4%) patients
developed complications. Thyroid surgery was done for 9
patients, in that 2(22.2%) patients were developed
complications. Hernia, Umbilical and paraumbilical hernia
surgery was done for17 patients, in that 5(29.4%) patients
developed complications. About 33 cases of simple alimentary
surgery were done, in that16 (48.8%) patients developed
complications and 3(9%) patients were died.
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So majority of cases operated are simple alimentary
diseases (33) 48.5% and complications also more in these
patients about 16 complications and 3 death.
In the major surgery about 32 cases were operated. 8
patients undergone Hemicolectomy and total colectomy surgery
and 1(12.5%) patient developed complication. Ventral and
Incisional hernia repair was done for 10 patients in that 3(30%)
patients developed complications. One patient underwent
pancreatic necrosectomy that patient was died (100%).
Splenectomy was done for a patient and developed complication
(100%). 10 patients operated for cholelithiasis and CBD
exploration out of 10, 4(40%) patients had complications.
2(100%) patients developed complications in 2 cases of
abdominoperineal surgery.
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A study conducted by Scott et al in that incidence of major
complications was 4.8% out of 21.3% of minor and major
surgeries. A death rate of 0.4% in minor surgeries and 3.7% in
major surgeries was seen in a cohort of surgery. In my study
incidence of major complications was 39.7% out of 68% of
minor and intermediate surgeries. A death rate of 4.4% in minor
surgeries and 3% in major surgeries was seen.
In the age group of less than 40years, 37 patients were
present. 21 patients were distributed in age group of 40-50 years,
19 patients were distributed, and 23 patients were distributed in
the age group of greater than 60 years. So majority of patients
were distributed below 40 years of age.
In the score of 0-2 category, 1% (1) was distributed.
20%(20)of patients were distributed in the of 3-4;in the category
of 5-6 ,42%(42) of patient accumulated ; in the category of 7-8
score, about 33%(33) of patients were accumulated; about 4%(4)
of patients  were accumulated in the category of 9-10 score. So
majority of patients were accumulated in the category of 5-6
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score(42%), but complications and death are more common in
the category of 3 to 4 score, next to 100% death in the category 0
to 2 score. There was no mortality in the category of 5 to 6, 7 to
8, 9 to 10 score and the total mortality was 4% (4).
In the elective surgery complications were more in the
category of 5-6, whereas complications were more in the
category 3-4 in emergency operations.
The most common complication noted in this study was
superficial wound infection 9(21.4%), respiratory
infection4(9.5%), wound dehiscence4(9.5%), deep infection
3(7%),anastomotic leak 3(7%), urinary tract infection
2(4.7%),enterocutaneous fistula 2(4.7%) , 2 patients required
transfusion of more than 4 units of blood, pneumonia1(2.3%),
renal dysfunction 1(2.3%),deep haemorrhage 1(2.3%), bile leak
1(2.3%),myocardial infection 1(2.3%). Death occurred in 4
patients during the first 6 days of post operative period.
In a developing country like India, Kenya, a simple a tool
like the SAS would find use in routine post-operative risk
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stratification facilitating easier identification of high-risk
patients. This would allow for prudent allocation of our limited
resources for post-operative monitoring and follow up.
Based on APACHE III risk prediction model and equation
a study was conducted by Knaus WA et al showed that the
incidence of death in the hospital after major surgery within 24
hrs of ICU admission was less than or equal to 3%.
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INFERENCE
The age group selected in this study was 16 years and
above. In this study, patients with age group of more than 40
years constituted majority of the surgical population constituting
more than 63%.
In this study 37% of the patients were below 40 years, 21%
of the patients were in between 40-50 years, 19% of the patients
were in between 50-60 years, and above 65 years of the patients
were about 23%. Death was occurred in the score ranging from 2
to 3.
More than 2/3rd of  cases  in  this  study  were  operated  on
elective basis with 1/3rd of the case were operated on emergency
basis. But the incidence of major complications in the surgical
procedures was almost equal in both elective and emergency
surgery. However it was evident that in this study mortality were
seen to be higher in emergency surgical groups.
In this study complication rate was higher in the
category 3-4 where as lower in the category 7-8.
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CONCLUSION	
In this study, Surgical Apgar Score has proved to be an
important tool  in detection of the complications early.
Patients with low Surgical Apgar Score would require ICU
monitoring or would require admission in the hospital.
Complications rates are almost equal in both elective and
emergency surgery except death which was more in emergency
procedure.
Complication rate was equal in both male and female patients.
Complications are lower with higher surgical Apgar score.
The SAS, despite using simple and widely available intra-
operative parameters, is adequate in stratification of post-
operative risk of  major complications following surgical
procedures.
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SUMMARY
The aim of this study was to evaluate the efficacy of
Surgical Apgar Score in predicting the morbidity and 30 day in
mortality various general surgical procedures. It was also studied
for the effectiveness of the score in predicting the morbidity and
30 day mortality in elective and emergency surgeries.
100 surgical cases admitted in the General surgery
department at Stanley medical college hospital underwent
surgical procedures which were categorized into minor and
major surgeries based on classification of Arvindsonn et al. At
the end of the surgical procedure, Surgical Apgar Score was
calculated using the variables like heart rate, mean arterial
pressure and estimated blood loss.
Patients in the category of 3 to 4 scores had more
complications and higher death rate. In elective surgeries, scores
less 7 had higher rates of complications and 30 day mortality in
comparison to scores of more than 7.
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This study there by concluded that the surgical Apgar score
which is a 10- point score based on the lowest HR, lowest MAP,
and EBL discriminated well between groups of patients at high
risk of major complications and 30 day mortality.
The score also served as a simple aid in communicating
among surgeons, post anaesthesia care providers, surgical
residents and ICU or surgical ward staffs regarding patients’
immediate postoperative status. It also helped to convey to the
attenders about the condition of the patient and prognosis after
surgery.
Thus Surgical Apgar Score holds promise as both a
prognostic measure and a clinical decision support tool.
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PROFORMA
NAME :
AGE/SEX :
IP.NO :
ADDRESS WITH CONTACT NUMBER:
DIAGNOSIS	 :	
SURGICAL	PROCEDURE	EXECUTED	 :	
ELECTIVE/EMERGENCY :
MAJOR/MINOR :
PREOP HEMOGLOBIN AND HCT :
POST OP HEMOGLOBIN AND HCT :
LOWEST HEART RATE :
LOWEST MEAN ARTERIAL PRESSURE :
ESTIMATED BLOOD LOSS :
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SURGICAL APGAR SCORE
PARAMETER RECORDED SCORE
LOWEST HEART RATE
beats/min
LOWEST MAP(mmHg)
ESTIMATED BLOOD
LOSS(ml)
TOTAL
POSTOP COMPLICATIONS :
PRESENT :
ABSENT :
DEATH :
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UTILITY OF SURGICAL APGAR SCORE IN PREDICTING
MORBIDITY AND MORTALITY IN GENERAL SURGICAL
PROCEDURES
INVESTIGATOR: DR.R. VARUN GANDHI MS GEN SUR
GUIDE: PROF.DR.C.BALAMURUGAN CHIEF
PATIENT INFORMATION MODULE
You are being invited to be subject in this study.
Before you participate in this study, i am giving you the following
details about this study, which includes the aim, objective and
methodology of this study.
All patients undergoing surgery (minor, major) described in the study
will be included in this study. A detailed history with co-morbidities
of the patients to be recorded, then patients would be subjected to all
the relevant investigations and proposed surgery after getting
informed consent. Variables like lowest heart rate and lowest mean
arterial pressure would be collected from the anaesthesiologist’s
records (electronic/manual).
The patients are followed postoperatively, the result will be analysed
and used for academic purposes. You will be given clear instructions
at every step and you are free to ask/clarify any doubts. Your identity
will remain confidential. You are free to withdraw from this study at
any point of time, without any prior notice or without any medical or
legal implications.
I request you to volunteer for this study.
Thank you
Investigator’s Sign and name                    Patient’s Sign and name
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S.NO. NAME AGE/SEX IP.NO.  HR MAP EBL SAS
1 ARASANI 70/ F 22500 72 53 150 5
2 MUNUSAMY 30/M 22797 70 50 200 5
3 ALAMELU 45/F 23934 82 48 650 3
4 SAKTHIVEL 32/M 24408 60 67 250 7
5 UTHANDI 63/M 24410 74 54 650 4
6 JAMUNA 49/F 25310 64 68 200 7
7 MATHENA BEE 62/F 25974 70 64 150 6
8 MALLIGA 47/F 27496 68 62 200 6
9 PAPAMMAL 70/F 27720 70 60 150 6
10 MEENAKSHI 33/F 29093 80 50 500 4
11 SELVAM 34/M 30601 58 68 200 7
12 MANOJ 30/M 32056 63 67 150 7
13 RAJAKILI 51/F 37318 78 52 400 4
14 THANGAVELU 45/M 39425 72 64 250 6
15 BALARAMAN 30/M 40975 70 68 300 6
16 NAGARAJ 22/M 41120 80 56 700 4
17 SADIQ BASHA 40/M 41154 70 58 400 5
18 JANAKIRAMAN 40/M 42461 73 53 300 5
19 RAMASAMY 69/M 45426 70 51 400 5
20 KEERTHIKA 28/F 46785 68 52 350 5
21 MUNUSAMY 58/M 48540 78 52 500 4
22 JAYALAKSHMI 66/F 38300 72 50 150 5
23 MANI 55/F 30577 72 68 150 6
24 SRIMATHI 19/F 31989 68 53 200 5
25 SEKAR 50/M 32033 60 58 200 7
26 PALANIAMMAL 35/F 24248 73 67 300 6
27 DEEPAK 24/M 33535 70 72 150 7
28 BASKAR RAO 39/M 35091 60 64 200 7
29 KUPPAN 65/M 35708 64 60 150 7
30 SARASWATHY 60/F 33586 70 52 300 5
31 KANNIAMMAL 45/F 35081 71 67 200 6
32 VALLI 60/F 35463 78 52 450 4
33 SARADHA 63/F 35040 73 64 150 6
34 MALLIGA 33/F 38086 68 65 100 7
35 DEVADRAN 54/M 39397 63 62 100 8
36 MUNIAMMAL 64/F 39527 70 67 200 6 NIL
UNPLANNED INTUBATION
NIL
DEEP HAEMORRHAGE
NIL
NIL
NIL
SUPERFICIAL WOUND INFECTION
NIL
NIL
NIL
SUPERFICIAL WOUND INFECTION
NIL
WOUND DEHISCENCE
NIL
NIL
WOUND DEHISCENCE
SUPERFICIAL WOUND INFECTION
NIL
NIL
TRANSFUSION OF 5 UNITS OFBLOOD
NIL
NIL
NIL
URINARY INFECTION
NIL
SUPERFICIAL WOUND INFECTION
NIL
NIL
DEATH
NIL
WOUND DEHISCENCE
NIL
TOTAL THYROIDECTOMY
HERNIOPLASTY
MESH REPAIR
OPEN APPENDICECTOMY
STOPPAS HERNIOPLASTY
TOTAL THYROIDECTOMY
SIMPLE MASTECTOMY
TOTAL THYROIDECTOMY
OPEN CHOLECYSTECTOMY
MESH REPAIR
HERNIOPLASTY
LAP.APPENDICECTOMY
HERNIOPLASTY
RESECTION,ILEOCOLIC ANASTOMOSIS
LEFT HERNIOPLASTY
SPLENECTOMY
RESECTION AND PRIMARY CLOSURE
SIGMOID LOOP COLOSTOMY
LAPAROTOMY,ANATOMICAL REPAIR
LAPAROTOMY
RESECTION AND ANASTOMOSIS
LAPAROTOMY,APPENDICECTOMY
LAPAROTOMY,PERITONEAL WASH
OMENTAL PATCH CLOSURE
LAPAROTOMY,RESECTION,ANASTOMOSIS
OMENTAL PATCH CLOSURE
LAPAROTOMY,HERNIOPLASTY
RESECTION,JEJUNOCOLIC ANASTOMOSIS
PRIMARY CLOSURE
LAPAROTOMY,ILEOSTOMY
TRANSVERSE LOOP COLOSTOMY
OMENTAL PATCH CLOSURE
LAPAROTOMY,ANATOMICAL REPAIR
MULTINODULAR GOITRE
BILATERAL INGUINAL HERNIA
INCISIONAL HERNIA
ACUTE APPEDICITIS WITH ABSCESS
BILATERAL INGUINAL HERNIA
MULTINODULAR GOITRE
PHYLLOIDES TUMOUR
MULTINODULAR GOITRE
CHOLELITHIASIS
INCISIONAL HERNIA
RIGHT INGUINAL  HERNIA
ACUTE APPEDICITIS
LEFT INGUINAL HERNIA
CA ASCENDING COLON
LEFT INGUINAL HERNIA
BLUNT INJURY ABDOMEN
ILEAL PERFORATION
PENETRATIN INJURY -SIGMOIDTEAR
IRREDUCIBLE UMBILICAL HERNIA
INTESTINAL OBSTRUCTION
OBSTRUCTED INGUINAL HERNIA
APPEDICULAR PERFORATION
BLUNT INJURY ABDOMEN
DUODENAL ULCER PERFORATION
INTESTINAL OBSTRUCTION
DUODENAL ULCER PERFORATION
OBSTRUCTED INGUINAL HERNIA
ACUTE ABDOMEN-ILEAL GANGRENE
GASTRIC PERFORATION
INTESTINAL OBSTRUCTION
SIGMOID PERFORATION
DUODENAL ULCER PERFORATION
OBSTRUCTED INCISIONAL HERNIA
DIAGNOSIS SURGERY COMPLICATIONS
BLUNT INJURY ABDOMEN
PENETRATIN INJURY ABDOMEN
BULL GORE INJURY
OMENTAL PATCH CLOSURE
LAPARATOMY,MESENTERIC REPAIR
LOOP COLOSTOMY,PERINEAL SUTURING
DEEP WOUND INFECTION
NIL
TRANSFUSION OF 6 UNITS OFBLOOD
37 RAMANI 60/F 39519 73 63 300 6
38 SUMITHA 24/F 42301 74 65 150 6
39 MAHALAKSHMI 55/F 42380 68 64 15 6
40 MANIKANDAN 19/M 4268 62 74 100 9
41 SARADHA 60/F 40899 70 50 200 5
42 PARTHIBAN 35/M 43797 73 72 100 8
43 THIRUVENGADAM 55/M 21376 80 48 650 3
44 RAVIKUMAR 36/M 32026 78 52 350 4
45 NAZIMA 35/F 48423 84 70 130 6
46 POORNIMA 69/F 46078 68 72 200 7
47 SHAKIRA BEGAM 60/F 46636 62 89 250 5
48 VIDHYALAKSHMI 18/F 45236 66 79 150 6
49 CHITRA 24/F 42817 86 57 250 4
50 RITHI 21/F 48425 92 90 175 5
51 SASIKALA 34/F 48414 64 75 250 8
52 JOHRABEE 65/F 48451 76 62 200 5
53 MARI 23/F 47461 85 90 150 5
54 MALAKODI 60/F 43260 69 69 300 6
55 VELMURUGAN 28/M 49629 89 55 100 4
56 MOH.SHAKIR 60/M 48411 63 86 130 5
57 KANAGARAJ 28/M 49341 73 60 150 7
58 MUNISAMY 58/M 48540 88 56 650 3
59 ELUMALAI 65/M 47066 60 68 300 7
60 KANNIAPPAN 55/M 49708 92 69 150 4
61 SAYEDRAFIQUE 31/M 43545 101 69 600 3
62 RAGURAMAN 47/M 13941 95 55 500 4
63 DEVAMANI 45/F 13582 82 48 500 4
64 SHANKAR 43/M 36859 99 54 550 3
65 DILIJOTHI 59/M 41157 94 40 200 2
66 SARASWATHI 40/F 37479 87 68 250 4
67 CHELLAPANDIYAN 38/F 46877 74 68 200 6
68 SATHISH 21/M 49416 65 90 100 9
69 AARTHI 27/F 49125 74 71 155 7
70 DHANAMMAL 70/F 49045 68 68 200 6
71 BABY 55/F 47332 55 85 100 10
72 RAJENDRAN 50/M 42967 84 82 120 7
73 VEERAMUTHU 65/M 43425 87 72 155 5
NIL
SUPERFICIAL WOUND INFECTION
MYOCARDIAL INFARCTION
NIL
NIL
NIL
SUPERFICIAL WOUND INFECTION
WOUND HAEMORRHAGE
DEEP WOUND INFECTION
ANASTOMOTIC LEAK
ENTEROCUTANEOUS FISTULA
ANASTOMOTIC LEAK
BILE LEAK
DEATH
URINARY TRACT INFECTION
NIL
WOUND HAEMORRHAGE
NIL
ACUTE RENAL FAILURE
CHEST INFECTION
NIL
WOUND HAEMORRHAGE
NIL
NIL
CHEST INFECTION
NIL
NIL
DEATH
WOUND DEHISCENCE
SUPERFICIAL WOUND INFECTION
NIL
CHEST INFECTION
NIL
NIL
NIL
NIL
NIL
SIMPLE MASTECTOMY
HERNIOPLASTY
HERNIOPLASTY
HERNIOPLASTY
CBD EXPLORATION
OMENTAL PATCH CLOSURE
RESECTION AND ANASTOMOSIS
RT.HEMICOLECTOMY,ANASTOMOSIS
HERNIOPLASTY
TOTAL THYROIDECTOMY
RESECTION AND ANASTOMOSIS
OPEN CHOLECYSTECTOMY
OMENTAL PATCH CLOSURE
SIGMOIDECTOMY,RECTOPEXY
RESECTION AND ANASTOMOSIS
COLOSTOMY CLOSURE
MODIFIED RADICAL MASTECTOMY
MESH REPAIR
ABDOMINOPERINEAL RESECTION
OMENTAL PATCH CLOSURE
HERNIOPLASTY
HERNIOPLASTY
SIGMOID LOOP COLOSTOMY
LT MRM
LAP APPENDICECTOMY
TOTAL THYROIDECTOMY
TOTAL THYROIDECTOMY
MESH REPAIR
LAP.APPENDICECTOMY
SIGMOID RESECTION,ANASTOMOSIS
LAP APPENDICECTOMY
NECROSECTOMY
RESECTION,ILEOCOLIC ANASTOMOSIS
MESH REPAIR
RT MRM
OPEN CHOLECYSTECTOMY
LAP CHOLECYSTECTOMY
PHYLLOIDES TUMOUR
LEFT INGUINAL HERNIA
LEFT INGUINAL HERNIA
B/L INGUINAL HERNIA
CHOLEDOCHOLITHIASIS
DUODENAL ULCER PERFORATION
POST EC FISTULA
CA ASCENDING COLON
LEFT INGUINAL HERNIA
MULTINODULAR GOITRE
RT.STRANGULATEDINGUINAL HERNIA
CHOLELITHIASIS,CHOLEDOCHOLITHIASIS
DUODENAL ULCER PERFORATION
RECTAL PROLAPSE
GANGRENOUS ILEUM
POST COLOSTOMY STATUS
CA BREAST LT
INCISIONAL HERNIA
CA RECTUM
DUODENAL ULCER PERFORATION
LEFT INGUINAL HERNIA
RIGHT INGUINAL  HERNIA
CA RECTUM
CA BREAST LT
SUBACUTE APPENDICITIS
MULTINODULAR GOITRE
MULTINODULAR GOITRE
INCISIONAL HERNIA
ACUTE APPENDICITIS
RECTAL PROLAPSE
SUBACUTE APPENDICITIS
NECTROTISING PANCREATITIS
OBSTRUCTED INGUINAL HERNIA
   INCISIONAL HERNIA
CA RT BREAST
CHOLELITHIASIS
CHOLELITHIASIS
74 ARIVUMANI 34/M 49670 54 90 200 9
75 LOORDHUMARY 55/F 48136 74 62 100 7
76 PARVATHI 57/F 39256 72 60 150 6
77 DHAYALAN 48/M 41740 74 52 200 5
78 SAMUNDESWARI50/F 32322 64 65 100 8
79 JAYALAKSHMI 48/F 39729 60 67 200 8
80 VASUGI 49/F 40471 58 72 150 8
81 KRISHNAN 62/M 33024 63 78 200 8
82 MALLIGA 40/F 32707 74 77 300 7
83 SUKUMAR 30/M 31735 70 68 100 7
84 VINAYAGI 45/F 32960 80 62 300 5
85 ARASU 37/F 13012 64 60 150 7
86 MAGESHWARI 25/F 35979 68 72 100 8
87 SEKAR 46/M 34467 70 53 200 5
88 BAKIYALAKSHMI 50/F 34491 68 76 200 7
89 SARASWATHI 43/F 35808 63 64 150 7
90 POONGUZHALI 42/F 35243 80 52 500 4
91 HARIKRISHNAN 47/M 35504 60 67 100 8
92 PADMAVATHI 30/F 40603 73 53 150 5
93 DEVI 32/F 42565 60 65 200 7
94 DEVAKI 58/F 45346 63 68 150 7
95 SIVA 53/M 48874 73 58 150 6
96 RAMYADEVI 33/F 48487 69 72 100 8
97 MATHI 55/F 49457 58 63 150 7
98 VINDOTHA 20/F 46845 82 74 250 6
99 YASODHA 65/F 49564 62 52 300 6
100 ANBU 32/M 48752 91 85 200 4PERIANAL ABSCESS INCISIONAL AND DRAINAGE DEATH
NIL
NIL
SUPERFICIAL WOUND INFECTION
NILRT MRM
ANASTOMOTIC LEAK
NIL
SUPERFICIAL WOUND INFECTION
NIL
NIL
WOUND HAEMORRHAGE
LT MRM
HERNIOPLASTY
LAP CHOLECYSTECTOMY
MESH REPAIR
RESECTION AND ANASTOMOSIS
MESH REPAIR
OPEN CHOLECYSTECTOMY
LT.CA BREAST
LT INGUINAL HERNIA
CHOLELITHIASIS
NIL
NIL
NIL
PNEUMONIA
SUPERFICIAL WOUND INFECTION
NIL
NIL
NIL
NIL
NIL
NIL
NIL
NIL
NIL
DEEP WOUND INFECTION
CHEST INFECTION
LT MRM
MESH REPAIR
ABDOMINOPERINEAL RESECTION
OPEN CHOLECYSTECTOMY
TOTAL THYROIDECTOMY
LAP.HERNIOPLASTY
TOTAL THYROIDECTOMY,MNRD
OPEN CHOLECYSTECTOMY
HERNIOPLASTY
OPEN CHOLECYSTECTOMY
OPEN CHOLECYSTECTOMY
LAP CHOLECYSTECTOMY
MESH REPAIR
LT MRM
TOTAL THYROIDECTOMY
HERNIOPLASTY
LAP CHOLECYSTECTOMY
LAP CHOLECYSTECTOMY
INCISIONAL HERNIA
ILEAL STRICTURE
CA RT BREAST
LT.CA BREAST
INCISIONAL HERNIA
CA RECTUM
CHOLELITHIASIS
INCISIONAL HERNIA,UMBILICAL HERNIA
CHOLELITHIASIS
MULTINODULAR GOITRE
RT.INGUINAL HERNIA
CA THYROID
GALLBLADDER POLYP
B/L INGUINAL HERNIA
CHOLELITHIASIS,CHOLEDOCHOLITHIASIS
CHOLELITHIASIS,CHOLEDOCHOLITHIASIS
CHOLELITHIASIS
INCISIONAL HERNIA
LT.CA BREAST
MULTINODULAR GOITRE
RT INGUINAL HERNIA
CHOLELITHIASIS
CHOLELITHIASIS
